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The right mandiblc of a dasyiirid Irom Pliocene sediments at Batcsford, ncar Geelong, Victoria is de- 
scribed as a new spccimcn Gíaucodon ballaratemis Stirton, 1957. Tlic ncw spccimen is morphologi- 
cally dose to the holotypc o^GUmeodon ballaraíemis. Scvcral dental characteristies oflhc ncw spccimcn 
unknown from the holoiypc of Glcmcodoii baílaratcmis are closc lo thosc of Saivopbilus moomaensis 
Crabb, 1982. Ghucodou ballaraíemis also shares features with Dasymus maculaius Kcrr, 1792 and 
Sarcop/ulus huiaiiiis bavvisii Boitard, 1842, and hcnce the Batcsford spccimcn offcrs addiiional informa- 
tion on the origins of these dasyurids. 
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THE DASYUROMORPH1AN fóssil record repre- 
sents the doniinanl marsupial inscctivore-caniivorc 
radiation in Aiistralasia during the Quaternary. 
Discoveries from Late Oligoecne and Miocene 
deposits in Riversleigh in nortlnvcstem Qiieensland 
have extended Ihis reeord (Wroe, 1998), and Wroe 
(2003) provides a inodern summary of fóssil 
Dasyiiromorphian reeord. However, the order is 
poorly represented in the Plioeene, where the speeies 
Glancodon hcdlaratensis Stirton, 1957, Dasynnis 
dnnnialli Bartholoinai, 1971, Arclwrinm cliin- 
clnllaemls Wroe & Maekticss 2000 and Sarcophilus 
niooniacíisis Crabb, 1982 are the only known 
dasyuromorphians. The Plioeene reeord inay also 
inelude indeterminate speeies of Antechinii.s from 
Grangc Bum, Vietoria (Turnbull & Lundelius, 1970), 
and Planigale from Bluff Downs in Queensland 
(Areher, 1982). 

The monotypie genus Glancodon was deseribed 
by Stirton (1957) and based on a single right mandible 
with the M4 present. The holotype was foiind in the 
Parish Well at Smeaton, ncar Ballarat. The speeinien 
was originally presenled to the National Museum of 
Victoria in 1914 by Mr. J. Marshall, and remained 
undescribed for over forty years. E. D. Gill revisited 
the type location and disco vered the First molar (Ml) 
whieh fits into the alveoliis and contacts perfcetly with 
the broken root of the posterior alveolus (Gill, 1953). 
The holotype of Glancodon ballaratcnsls (NMV 


P16136) therefore includes the remains collected by 
both Marshall and Gill. In 1964, W. D. Turnbull 
recognised two fragments in the Museiini Victoria 
Vertebratc Palaeontology Collcctions as coming from 
the well at Smeaton that belonged to lhe holotype of 
G ballaralahsis.TogciUerihc fragments providemueh 
of the oLitline of the ascendi ng ranuis from the Icft 
dentary. This material was not available to Stirton 
(1957) when lhe holotype was ílrst deseribed. 

Stirton did not assign G. ballavaíensis a geologieal 
age with any certainty. GilTs analysis of the sediments 
surrounding the siipplcmentary material collected in 
1953 indieated that the spccimen's slraiigraphical 
position in lhe seclion at Smeaton can be established 
rcl ative lo the overlying basal t fio ws (Gill, 1953). 
Another analysis of the Smeaton localily undcrlaken 
in 1993 noted that lhe fossÜiferous layer that eontained 
G. ballaratensLs lies above a basalt flow whieh 
correlates closcly with a ncarby flow with a 
radiomclric date of 2.1 myBP (Turnbull, Lundelius & 
Tedford, 1993). Basalt flows above the fossiliferous 
layer have bcen interpreted as no older than 1.9 myBP 
(Aziz-ur-Rhanian & McDougall, 1972). This implies 
that the sediment conlaining G. ballaratcnsls 
represents an intcr\'al betwccn basalt flows of the ages 
of 1.9 myBP and 2.1 myBP, whieh implies a Late 
Plioeene age for lhe holotype. 

The right mandible of a fóssil dasyurid with near 
complete dentition (NMV P2()7018) was presented lo 
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the Museum orVictoria in 1996 by Mr. P. Robertson. 
Robcrtson‘s spccimcn was found in the Moorabool 
Viaduct Sands (Pliocene) outcropping at Portiand 
Cement Limitcd's Limcslone quarry al Batesford, 
Victoria. The specimcn was rcferred to G. 
ballaratcnsis (T. H. Ricli, pers. comin. 1997, sec 
Gerdtz, 2001). Morphologícal characteristics of the 
teeth of this spccimen fully confinn that the spcci- 
inen belongs to thIs species. Measuremcnts and com- 
parisons of the tectli and inandible of Robertson's 
specimen re\'eal diflerences in rclativc proportions of 
the molar trigonids and mandibular depth to those of 
the holotype, howe\'er the dincrcnces are considered 
to be of infraspecific imporíance. 

The signifieance of G, ballaratcnsis in dasyiiro- 
morphian evolution has been diseussed by Gill (1953), 
Stirton (1957), Ride (1964), Marshall (1973), Archer 
(1976, 1982), Archer and Bartholomai (1978) and 
Crabb (1982). Characteristics of the Bates ford speci¬ 
men ofier additional infomiation on the phylogcny 
of the Dasyuridae, specifícally the relationship of 
Glaiicoclon to Dasynrns utacnlatus Kcrr, 1792, 
Sarcophilns laniarins liarrisii Boitard, 1842 and 
Sarcopliiliis mooniaensis Crabb, 1982. 


STRATIGRAPHY AND AGE OF THE 
BATESFORD SPECIMEN 

It has been suggcsted (T. H. Rieh, pers. comm.) that 
the distinctive preser\'ation ofthe Batesford spccimcn 
of G. ballaratcnsis indicates that it was originally 
locatcd in a fissiire filling within the argillaceous 
Moorabool Viaduct Sands of Pliocene age. The unit, 
as exposcd at Batesford Qiiany, consists of a black, 
silty clay with a notable absence of fínely eomminutcd 
marine fossils (Rich, 1976). The dark brown 
coloration of the mandiblc and black coloration of 
the tooth cnamcl of the specimen corresponds with 
other vertebrate remains attributed to this unit, notably 
a Zygomaturus sp. mandible found iii these sediments 
at Batesford in 1975 (Rich, 1976). This unit has 
yielded a substantial list of Ibssilized remains known 
as the Dog Rocks Local Fauna, including marsupiais 
and other mammals such as Rodentia (Muridac), along 
with representatives of Oslcichthyes (Telcosti), 
Amphibia (Anura), Reptil ia (Squamata), and Aves 
(Rich, 1991). 

The sediments of this unit indicatc a fluviatilc 
environment existed to the southeast ofthe Dog Rocks 
diiring the Pliocene. It ís the characteristiepreservation 
ofthe Dog Rocks local fauna, along with Information 


provided on the location of the new specimen by 
Robertson that led T. H. Rich to his assessment that 
the specimen eame from this setting. The fóssiliferoiis 
unit ofthe Moorabool Viaduct Sands was overlain by 
a number of basalt Bows of the Newer Volcanies 
(Bowler, 1963). Three kilometres to the south of 
Batesford Qua^T>^ a magnctically reversed flow with 
similar pctrographic characteristics was dated at 2.03 
+/- 0.13 my BP in three difíerent samples (Aziz-ur- 
Rahmen & McDougall, 1972). A determination for 
the ma.ximum age of the lluviatile sediments was 
provided by the foraminiferan Globoratalia 
crassifonnis, wdiích llrst appearcd at 4.0 niyBP 
(Whitelaw, 1989) and oceurs in the sediments ofthe 
Moorabool Viaduct Sand stratigraphically bclow the 
llssures. In these sediments, the magnetic orientation 
is reversed (Whitelaw, 1989) w^hich siiggests that lhe 
age of the físsures is within the interval of4.0 and 1.9 
myBP, thus placing it in either the carly Matayuma 
Chron (2.48-2.03 niyBP) or the late Gilbcil Chron 
(4.88-3.40 myBP)(A/.iz-ur-Rahmcn & McDougall, 
1972). The presence of rodents in the local fauna such 
as the two identified Pscuchmys species suggests that 
the carly Matayuma Chron is the niost likcly interval 
represented in these sediments (Whitelaw, 1989). 


SYSTEMATIC PALAEONTOLOGY 

Subclass MARSUPIALIA llliger, 1811 

Cohort AUSTRALIDELPHIA Szalay, 1982 

Order DASYUROMORPHIA Gill, 1872 

Family DASYURIDAE Goldfuss, 1820 

Genus Glaiicodon Stirton, 1857 

Type species Glaiicoclon ballaratcnsis Stirton, 1857 

llolotypc. The diagnostic features ofthe holotype of 
G. ballaratcnsis (NM V P 16136) were defíned as the 
following: Molar row Icngth intennediate bctween 
Dasynrns macnlatns and Sarcophilns laniarins 
lunrisiv, gross morphology of mandible Icss robust 
than Sarcophilns fonn but more so than D. macnlatns; 
M4 Icngth of 10.0 mm -t-/- 0. 1 mm: M4 vvidlh 6.7 
mm +/- 0.4 mm; M1 Icngth 7.2 mm +/- 0.5 mm; MI 
width 4.3 mm t /- 0.2 mm (Stirton, 1957). 

The dental morphology of the holotype of G, 
ballaratcnsis (NMV P16136) has been diseussed by 
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GilI (1953), Slirlon (1957), Ride (1964), Marshall 
(1973), Archer (1976,1982), Areher and Bartholomai 
(1978), Crabb (1982) and Long et al. (2002). It was 
fully deseribed by Stirton (1957) based on a solilary 
right mandible wilh Mi and M4 present, and alvcoli 
for M2, M3, Pl, P2, C, and an ineomplele row of 
ineisoralveoli. Gill (1953)poslulalcd in his ílcld notes, 
but did not formally deseribc, the speeimen as a 
member of lhe genus Sarcoplnliis\ G. hollaraíensis is 
regarded hercin as a morphologieally intermediale 
íbrin belween Sarcophilus Uiiüorius harrisii and 
Dasyiirus maculatus. displaying eharaeleristies 
referable to both speeies. Stirton (1957) also noted 
some dental morphologieal siinilarilies belween G. 
ballaratcn.sis and Dasyurus viverrinus (Shaw, 1800), 
however the similarilies were Icss marked than those 
of D. maculaíus. 


Glaueodon ballaratensis Stirton, 1957 
Fig. 1,2,3 

Sarcophilus? Gill, 1953, p. 87 
Glaueodon hollaraíensis Stirton, 1957, p. 129-133, 
lext-ílgiire 6. 

Glaueodon ballaratensis Stirton, 1957, - Areher, 1984, 
p. 634,Table l;p. 635, fig 2; p. 639, iig 17;p.640, 
fig. 18;. Pl. 6.7-1. - Crabb, 1982, p. 514 - 515, fig 
4, - Areher, 1982, p. 409, fig 7, p. 417. - Ride, 
1964, p. 109, fig 8; Long et al., 2002, p. 55. fig p. 
53 (mislabelled as Dasyurus duntnalli) 

Mew maíeriaL NMV P2070Í8. As for G. 
ballaratensis hololype (NMV P16136), with the 
lollowing addilional fealures: Mandible with four 
rnolars (MI, M2, M3 and M4) in silii, however lhe 
protoeonid of M4 is absent, po.ssibly due lo 


Fig. 1. NMVP 207018, occlusa! vicw. Scalc bar inlcrvals rcprcscnl lOmni. 
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postmortem abrasion. Also present are tvvo well-spaced 
prcmolars (P2 and P3) and a large crescentic caninc. 
Occlusal siiríaces are rclatívely unwom, siiggesting that 
the specimen was a young adiilt. The mandiblc of tlie 
specimen is somcwhai sliortcr and more robust than 
Iiolotype. 

Locality of uew material, Specimen found by P. 
Robertson in the Moorabool Viaduct Sand, a member 
ofthe Brighton Group (Plíocene), at Portiand Cement 
Limited’s limesionc quariy' at Batesford, Gcciong, 
Victoria (38" 6.5' S., 144" 17.5' E). 

Diagnosis of species, Diagnostic fealures arc: dcep, 
channel-like precingulum c.xtcnding to the parastylid 
on M2, M3 and M4 (precingulum on Ml present but 
less markedly) consistent witli ‘bonc cracking’ 
dasyurids: more robust trigonids than liolotypc (Ml 
trigonid longer, M4 irígonid both longer and wider); 
crowding of molar row oiit of line comparable to 
holotype (and S. moornaeiisls, but significantly less 
than S. laniariiis liarrisií); talonid-like notcli in ante¬ 


rior base of P2 undercuts and is rectilinear to the proto- 
conid. premolar diastema intermediatc between D. 
maciilatiis and S, laniarius harrisU and referable to 
alveoli on G, hallarateu.si.s holotype; PI significantly 
lower than P2 with rounded, low cusp. The mandible 
is more robust and deeper than holotype, dccpcst be- 
neath the M4 between roots. 

Mcasuremenls were taken Irom twcnty spccimens 
each of D. macula tii.s and S. laniarius liarrisii, as well 
as the holotypes of iSl moornaensis (NMV P28684) 
and G. hallaratensis (NMV PI6136) to provide a 
morphometric com paris on oftwcnty-cight dental and 
niandibular characteristies against the new specimen 
(Table 1). Measurements from the canine arc discarded 
as being diagnostic bccause of wear via occlusion. 
The parameters of variability ofthe measurements of 
the talonid and trigonid basins of the M2 and M3 arc 
not used as a diagnostic feature from the holotype, as 
these tecth are represented by alveoli only. 

NMV P207018 differs from the holotype of G. 
hallaratensis in the following characteristies: more 
robust mandiblc, mandibiilar depth bcncath P2 dceper 


Fig. 2. NMVP 207018, lingual view. Scale bar íntervals represem lünim. 
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and closer lo the mandibiilar depth proporlions dis- 
playcd in S, fnoornaemis, MI and M4 wider. 

NM V P207018 shares the íbilowing íeaturcs with 
lhe holotype: molar talonids vveakcr and more 
adpresscd than Safvopliilii.w but less so than Dasyurus, 
molar protoconids high and sharp, parlicularly on M3 
and inferred on M4, molar rovv Icngth and crowding 
inlcrmediate between S. nwoniaensis and D. 
ntaculaíus. 

Il has been siiggestcd that Robcrtson’s specimcn 
may reprcsent an ontogenetícally older individual of 
G. hallarafcnsfs (G. D. Sanson, pers. comm., 1999). 
Whilsl this addrcsses the apparent erowding of the 
molar row of lhe illiistrated specimen (as a rcsiilt of 
interstitial wear), the occlusal wear pattcms on the 
protoconid and the hypoconid of the Mi of NMV P 
207018, tinknown to Sanson, suggcst it was of simi¬ 
lar or yoLingcr onlogenetic age than the holotype. The 
obscrv^ed diffcrcnccs in dental morphology betwccn 
lhe two speciniens, howevcr, provide insufficient evi- 
dence for the existencc of Ivvo speeies ot' Glcuícoclofi. 

Morphometnc analyses sei forth by Simpson, Roe 


& Lewontin (1960) werc used by Marshall (1973) to 
synonymíse G. bullaratcmis with a specimen from 
the Moorna Sands, South Australía. This diagnosis 
was later rc-cxamincd by Crabb (1982) using mor- 
phological observations, and the Moorna Sands spcci- 
nicn was erectcd as the holotype of Sarcopbilus 
mooniacusis. This suggests that Siinpson’s forni of 
analysis is problcinatic when niorphologieal obser¬ 
vations are not incliidcd in the statistical analysis. It 
is pcrtinenl lo note that data derived from Simpson’s 
approach implied the presenee of two speeies of 
Glaiicaclon on the basis of dental measurements (Ta- 
ble 2) when comparing the Gíancodon spccimcns. 

The present aulhors eonsider that it is lherefore 
necessary to incorporate both ohservations of mor¬ 
phology and dental measurement statisties eoneur- 
rently to diagnose this speeies from other niorpho- 
logically similar taxa. 

Dcscripíion ofNMVP207018. Denlition more com¬ 
plete than holotype (NMV P16136), however, ramus 
Icngth and lenglh of molar row is marginally shorter, 


Fig. 3. NMVP 207018, labial vicw. Scalc bar intcrvals represem lOmm. 
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incisor alveolus nol prescnl diie lo incompicle pres- 
ervalion of specinien. Prcniolars in linc wilh signiíl- 
cant spacing, caninc relatively robust and crescentic. 
PI is set obliqúe lo anlero - posterior axis of toolh 
row and P2 is only sliglilly so. Molars eharaeterized 
by deep, chaiinel-likc prccinguluni extending lo lhe 
paraslylid. 

M í shon bul wide: licavy mcciian proloeoiiid; an¬ 
terior median cresl froni base to lop of protoconid; 
metaeonid tigluly adpresscd lo posierolingual slope 
of protoeonid; hypoeonid massive and slighlly 
ereseenlie; liypoeonulid in posteronicdian position at 
poslerior end of hypoeonid crescem; entoconid as 
small rounded ciisp; laloiiid basin wilh narrow lin- 
giial opening anterior and posterior to entoconid - no 
dirccl posterior opening; poslerior lower labial cor- 
ncr extends farlhcr postcriorly lhan other paris of lhe 
looth: trigonid long and decp; paraconid obscure duc 
lo massive naturc of protoconid. 

M2 with moderate paraconid - protoconid shear; 
protoconid higher than paraconid, separated by car- 
nassial notch; protoconid wilh posleriorly oriented 
curvaturc, iniicr lingiial surfacc flaltencd; melaconid 
much lower lhan protoeonid bul only marginally 
shorlcr thal paraconid; lalonid basin coinparalivcly 
large, high and shallow with wider lingiial opening 
poslerior to entoconid and small poslerior opening; 
margiii of talonid with entoconid only marginally 
lower than hypoeonid; posterior lower labial corner 
marginally extends further posteriorly than other parts 
of lhe looth; trigonid basin high and shallow. 

M3 with high shaqi paraconid - protoconid shear; 
protoconid higher lhan paraconid. separated by car- 
nassial notch along paracrislid; protoconid high with 
cresccntic distally oricnlcd cun^e, noliccablc groove 
along labial aspccl of melacrislid; metaeonid lower 
lhan protoconid but roughly lhe same heighl as 
paraconid; protoconid higher lhan paraconid. 

M4 wide; protoconid absenl, possibly due lo abra- 
sion; remains of high paraconid - protoconid shear 
surfacc cvídeni; partial protoconid and paraconid sepa- 
ralcd by a carnassial notch in the paracrislid; mclaco- 
nid lower lhan paraconid; trigonid basin wide and 
shallow. The trigonid Icngth coinparcd to the total 
Icngth of the molar is large, and is a characlcrislic of 
ihis spccies nol shovvn in lhe comparativo material of 
D. muculaíus, S. harrísii and S. mooniaensis. 

r^araconid and metaeonid progressively enlarge 
from M2 lo M4, howcver talonid remains adprcssed 
in each casc. Remains of lhe in complete M4 protoco¬ 
nid suggests it was higher lhan paraconid wilh mar¬ 
ginally adpressed lalonid present. 


P2 composed of single high anterior cusp wilh 
angular poslerior slope to mandible atlachment longer 
than anterior slope; anterior allachmenl to mandible 
separated by noleh in base in linc with single high 
cusp. P1 much lower than P2; cusp barely disccmible 
on wom surfacc; anteriorly wcll spaccd from P2 but 
crowded in line with C. 

C high and creseentie; si iglu lingual slope; single 
rounded high cusp; anteriolingual surface marked by 
vertical groove. 

Disciission ofpliylogeny ofGkmcodon Considerable 
discussion on lhe phylogeny of GUmeodon cxisls. 
Marshall (1973, p. 156) considered thal therc was an 
abscnce of moi*phological differences beiwcen G 
bíilUiraícnsis and S. moornaensis , and hence 
synonymised the iwo spccies. The melhodologies of 
Simpson, Roe & Lcwontin (1960) werc applicd as a 
basis of dental morphomclric analysis in Ihis instancc. 
While lhere ave dislinct morphological similarilies 
bciween Glaucodon and Sarcoplnlm, spccimcns of 
lhe laller arc largcr and more robust, with a 
significantly grcaler mandibular dcplh and crowding 
of the molar row. 

Ride (1964) proposed that G. ballciraíeiisis was 
structurally ancestral to S. liarrisli. but in some 
characteristies closer lo larger species of Dasynnis 
such as D. Hiaculatiis. Th is suggestion implies 
GUmeodon is ancestral to Sarcopliilns wilh some 
characlcrislics refcrablc to Dasynnis, The 
phylogenetic relalionships of Dasynnis and 
Sarcophilns ha ve becn established by molecular 
sludies indicaling thal the gcncra fonn amonophylclic 
group (Krajcwski ct al., 1994). U is notewortliy thal 
more rcccnl molecular data is not in aceord wilh Ihis 
intcrpretaiion (Krajewski el al., 2000), bul more rccenl 
morpholog>'-based numerical parsiniony supports the 
case for monophyly of ihis la.xa (Wroe ct al., 2000). 
This demonstrates lhe significance of morphology in 
tlie clucidation of phylogeny in exlanl laxa. Archer 
and Bartholomai (1978, p. 5) recognized slriiclural 
lincage starting wilh a hypolhetical fóssil form similar 
lo D. inoaikiliis, to G. ballavatemis\ to the annectant 
extinct species of Sarcopkihis and ending wilh S. 
liüirisii is one of the best documented marsupial 
slnictural phylogenies’", where lhe annectant species 
mentioned is 5. inoornaeiisis. Wroe (1998) discussed 
the phylogeny of this lineage from the perspective of 
an ancestral Miocene dasyiiríd, Ganbnlaiiyi 
djadjingiili Wroe, 1998, noting synapomorphies of 
Dasynnis, Gkmcodon and Sarcopliilns, 

Crabb (1982) considered lhe lower molars of S. 
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moomaensis similar to (and as apomorphie as) the 
molars of G hallaratensis. The mandibular depth and 
crowding of lhe molar row of .S". moornacnsis is greater 
than thal of bolh spccimcns of Glaiicodoih however 
this eharaeterislic is less marked in lhe Batesford 
speeimen. The more robusl irigonids of the Ml and 
M4 and the mandibular depth of the Batesford spcci- 
men dilTer from lhe G ballaratensis holotype, how¬ 
ever lhesc differenees are regarded as being of 
infraspeeifie importanee. It is importam lo eonsider, 
when diseiissing the relalionships of lhe Glauccxion’ 
Dasyitnts-Sarcopliilus lineage, ihcrelative ages ofall 
lhe taxa invoh^ed. S. nwoniacnsh' is eonsidered Early 
Pleistoeene in age (Long et. ah, 2002). Tlie revised 
estimation of the geologieal age of the holotype of G. 
ballaratensis (2.0 inyBP +A 0.1 inyBP) removes the 
importanee of lhe speeimen in ‘slage-of-evolution’ 
eorrelation for this group of dasyiiríds. as the oeeiir- 
rence of lhe speeies is too reeent to eonslitiite 'com- 
mon aneeslry' (Tumbull, Lundelius &Tedford, 1993). 
However, the morphology of lhe teelh attributcd 
herein lo G. ballaratensis eombined with the estimated 
geologieal age of NMV P207018 (2.2 inyBP +/- 0.25 
myBP) raises lhe signifieance on the speeies in lenns 
of ‘stage-of-e\x')lution’ eorrelation. G. ballaratensis 
can now bc regarded as representing a collateral líne- 
age to SaivopUilus. The relention of eharaeleristíes 
sueh as the graeile mandibular form shared by 
Glaucodon and Dasyiirm are eonsidered symplesio- 
morphie. 

The dental and mandibular eharaeleristíes of 
NMV P2070I8 provide new data on Glaucodon and 
lhe eharaeteristies thal it shares with Sarcoplüliis. G 
ballaratensis is a Plíoeene form thal, whilst suffi- 
eienlly differenl lo warrant generie dislinetion from 


lhe Dasyurinae and Sarcopliiliis, has eharaeteristies al- 
lyíng íl with lhese taxa. The molar row erowding and 
proportions of the M4 irigonid of NM V P207018 im- 
plies a eloscr affinity between lhe genera Glaucodon 
and Satvopliilus than pre\aously postulaled. The poorly 
developed molar talonids of NMV P207018 align the 
speeimen with Glaueodon rather than Sarcophilus. The 
robust molars of the Batesford speeimen are morpho- 
logieally inlennediatc between the holotype of G 
ballaratensis and S. luoonuicnsis, However, these dif¬ 
ferenees are likely lo represent inlraspeeifie varialion 
within G. ballaratensis rather than a new speeies of 
Glaucodon. 

A possible inlerprelation of the phylogeny of the 
lineage is as follows: at some point prior lo lhe late 
Plioeene, lhe Das}airinae diversiíled rcsulling in lhe 
origin of the Sarcopliilns-Glancodon lineage. The 
plesiomorphic graeile morphology and unerowded 
molars of lhe aneeslral form were retained and are 
present in exlant speeies of Dasyurus. The 
Sarcopliihis-Glatfcodou lineage retained some ele- 
ments of the dental arrangcnient of the aneeslral form. 
However, signitleant progressivo erowding of lhe 
molar row is an evident apomorphy of the subfamily 
as displayed in S. laniarius liarri.sii. 

Glaucodon branehed from lhe Sarcophilus- 
Glaucodon lineage afler lhe splil from lhe Dasyurinae, 
but prior to the oeeiirrenee of S. nioornaensis. G. 
ballaratensis arose at some point prior to the Late 
Plioeene, and retained the symplesiomorphie propor- 
lions present in lhe mandible of D. niaculaíus, but 
aiso displayed eharaeteristies which imite it with 
Sarcophilus. A eharaeteristíe of Sarcophilus is the 
gradual inerease of rnorphologieal robuslness ihrough 
the Plio-Pleistocene S. moornacnsis lo the massively 


CllARACTER 

O. ballaratensis bolotvpe MV P 16136 

G. ballaratensis MV P 
702018 

Log.díffcrence 

Nearesí wbole number 
valuefor V 

Indiratíve of new 
speeies ? 

Icn ctii of molar series 

34.4 

35 

Ü.Ü076 

<1 

N 

Ml LencJh 

7.4 

6.5 

0.056 

3 to 4 

Y 

Ml Widlh 

4 

4.5 

0.0511 

310 4 

Y 

Ml TriponiJ Lmeth 

4.4 

4.7 

0.029 

1 lo2 

N 

Ml Trieonid \Mdih 

4.3 

4.3 

níl 

N/A 

N 

Ml Talonid vUdtíi 

4.5 

4.3 

0.03 

lto2 

N 

M4 l-cnoih 

10 

10.1 

0.004 

<1 

N 

M4 Widlíi 

5.8 

6.3 

0.0359 

2lo3 

N 

M4 Trigoníd Icneib 

6 

8.2 

0.1356 

7to8 

Y 

M4 Tngonid wídili 

3.3 

5.6 

0.2297 

12 to 13 

Y 

M4 Talonid width 

2 

2.1 

0.0212 

llo2 

N 

Mandible deplh bclow P2 

10.1 

12.2 

0,082 

4 to 5 

Y 

Mandible dcplh bclow M4 

I7J 

17.1 

0.{t05I 

<l 

N 

Mandible depth below M1 

13.5 

13 J 

0.0097 

<1 

N 


Table 2. Appiícalion oí morphoindric anaJysís of Simpson cl al. (1960) lo Glaucodon. (Note: valucs for V greater than 3 índícate a 
difíerent speeies. Chronology and phylogeny are not applied ín tliis approacli to speeies dirTcrcntialion.) 
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robust S. laniams complex ofthe Pleistoccne. Future 
discovcrics from thcse thcorised Hneages could add 
to the understanding ofthe evolulion oflhe Dasyuridae 
in the Plio-Pleistocene. 


ACKNOWLEDGEMENTS 

The aulhors are grateful to Deakin University for fund- 
ing and facilities, Dr. T. H, Rich, and Mr. P. R. Brovvn 
provided valuable comments during the eourse ofthis 
study. Museuni Victoria arranged speeiinen loans and 
access to Miiscuni Vietoria collections. Assoe. Prof. 
G. D. Sanson of Monash University, N. W. Longmore 
of Museum Victoria and Danielle 0'Neill provided 
uscfiil advice in construeting this paper. 

REFERENCES 

Archer, M., 1976. The dasyiirid dentition and its re- 
lationships to that of didelphids, thylacinids, 
borhyaenids (Marsupicarnivora) and 
pcreniclids (Percmclina: Marsupial ia). Ans- 
tralíon Journal of Zoology, Supplcmentary 
Series.39: 1-34 

Archer, M„ 1982. Review of the Dasyurid 
(Marsupialia) fóssil record, integration of data 
bcaring on phylogcnctic interpretation, and 
suprageneric classification. In Carnivomus 
Marsupiais Vol. 2, Archer, M., cd. Royal Zoo- 
logical Socicty of New South Wales, Sydney, 
Archer, M., &Cla\ton, G. (eds) 1984. Vertelmite 
Zoogeo^vaphy dc Evolutiou hi Aiistralasia 
(Animais in Space and Time), Hesperian Press, 
Victoria Park, 

Archer, M. & Bartholomai, A., 1978, Tertiary 
manimals of Australia: A synoptic view. 
Aleheringa 2: 1-20. 

Aziz-ur-Rahman, & McDougall, I., 1972. Potas- 
siuin-Argon ages on the New Volcanies of 
Victoria, Proeeediugs ofthe Royal Society of 
Victoria 85: 61-9. 

Boitarh, P,, 1842. LeJardin des Plantes a Paris. De- 
seriptiou et nioeurs des Mammifeves de la 
Meuagerie et du Museum d'H is to ire 
hkiturelle/ preeede d'un introduction 
InstorUpte, deseriptive et pittoresque par M. 
J. Janin. Paris: J.J. Dubochet et Ce, i-lxvi, 472 

pp, 

Bowler, J, M„ 1963, Tertiary Stratigraphy and Sedi- 
mentation in the Geelong - Maude arca, Vic¬ 


toria. Proeeedings of the Royal Soeiety of Vie¬ 
toria 16: 7 A 31, ?\s. 15-18, 

Crahb, P. L., 1982. Pleistoccne dasyurids 
(Marsupialia) from south western New South 
Wales. In Carnivorous Marsupiais. Vol. 2, M. 
Archer, M., cd. Royal Zoological Socicty of 
New South Wales, Sydney. 511-516. 

Gerdtz, W, R., 2001. MeCoy and Sarcoplülus liarrisii 
Boitard, 1842 - a Diabolical Relationship. The 
Vietoria}! Natuvalist 118 (5), 231 -233, 

Gill, E, D„ 1953. Distribution of the Tasmanian 
Dcvil, the Tasmanian Wolf and the Dingo in 
southeast Australia in Quateniary time. The 
Victoi'ian Naturali.st 70: 86-90. 

Gill, T., 1872. Arrangement of the Families of Mam- 
mals: with analytical tables. Prepared for the 
Smithsonian Institution by Theodore Gill. 
Suiithsonian miseelhmeous eolleetions\ Vol¬ 
ume 9, article 1, number 230, 1-98. 

Goldfuss, G. a., 1 820. Thl. 3 Handbuch der 
Zoologie. In Handbuch duer Natuigesehiehte: 
zum Gei'bi'auch hei Vorlesungeu. G. H. von 
Schubert. Nurcnburg. 

iLLíGER, J. K. W., 1811. C. llligeri ...Pix)dromus 
systematis mamnialhun et avium additis 
terminis zoographieis utviusqne classis, 
eovumquc veisione Gennanica. Berolini. 

Kerr, R., 1792. The Animal Kiugdom, or zoological 
systeun of the celebrated Sir Charles 
Unuaeus; Class /. Mammalia. containiug a 
eomplete sy.stematie deseiiption, arrange- 
uient, andnomenclatwv, of all the kiiown spe- 
eies and varieties of the Mammalia, or ani¬ 
mais whkh give suck to theiryoung: being a 
translation of that pai't of the Systewa Natu- 
rae, as lately published, with great iinpiwe- 
uwnts, by Pivfessor Guielin of Goetíingen. 
Together with numeivus additions fwm more 
}'eceni zoological writers, and illuskated with 
eopper plates. London: J. Murray & R. 
Faulder, Part 1, xl + 400 pp. 9 pis. 

Krajewski, C., Painter, J„ Buckley, L. & 
Westerman, M., 1994. Phylogcnctic stnic- 
ture ofthe marsupial family Dasyuridae based 
on Cytochromc - DNA sequcnces. Journal of 
Mammalian Evolutiou 2 25-35. 

Krajewski, C,, Wroe, S, & Westerman, M„ 2000. 
Molecular evidence for the pattem and tim- 
ing of cladogcncsis in dasyurid marsupiais. 
Zoological Joiuiial of the Linuean Society, 
130:375-404. 

Long, J„ Archer, M., Flannery, T, & 11 and, S., 


44 


W. R. GERDTZ AND N. W. ARCHBOLD 


2002. Prelnstoric Mamnmh of Austral ia and 
New Giilnea: One Himdved XíiUiou Ycur.s of 
Evoliiíiott. Univcrsily of New Soulh Wales 
Press Lld, University of New Soulh Wales, 
Sydney. 

Marshall, L. G., 1973. Fóssil vertebraie faunas from 
the Lake Vicloria region, S. W. New Soulh 
Wales, Austral ia. Memoirs of the National 
Miisenin of Idctoria 34: 151-81, 

OwEN, R. In T. L. Mitehell, 1838. Three expeditions 
into the interior of eastern Aitstralia, witli de- 
scriptions of the ivcently explored region of 
Anstralla FelLx, and of the present colony of 
New South Wales. T & W Boonc, London. 

OWEN, R., 1877. Researches on the fóssil reinains of 
the extinct ntanunals of Aitstralia: with a no- 
tice on the extinct marsupiais of England, Vol¬ 
umes I & 2. J. Erxlebcn. London. 

Ricii, T. H., 1976. Reeent fóssil discoveries in Vieio- 
ria. Victorian Naturalist 93(5): 198-206. 

Ricii, T. II., 1991.Auslralia'smammal reeord. In ÍÍ7- 
tehrate Palaeontology of Australasia, P. 
Viekers-Rieh, J.M. Monaghan, R. F. Baird, 
& T. H. Rieh, eds. Monash Universily Pub- 
lishing Coinmillee, Melboume, 893-1070. 

Ride, W. D. L., 1964. A review of lhe Auslralian fóssil 
marsupiais. Journal of the Proceedings of the 
Royal SocieíY of Western Austral ia. 47: 97- 
131. 

Shaw, G., 1800. General Zoologyorsystcmatie natu¬ 
ral history. Quadrupeds. G. Kearslcy, Lon¬ 
don, Vol. 1, Pt 2, i-viii, 249-552. 

SiMPSON, G. Q, Roh, a. & Lewontin, R. C., 1960. 
Qiiantitative Zoology. Harcourt, Brace & 
World Publishing Ine., New York. 

Stirton, R. a. 1957. Tertiaiy Marsupiais from Vie- 
loria, Australia. Memoirs of the National Mu- 
senni of Victoria 21: 121-134. 

SZALAY, F. S., 1982. A new appraisal of marsupial 
phylogeny and elassificalion. In Carnivoroiis 
Marsupiais Volume 2. M. Archer cd., Surrey 


Beally & Sons Ply. Lld. and The Royal Zoo- 
logical Socielyof New Soulh Wales, Mosman, 
621-640. 

Turnbull, W. d. & Lundelius, E. L. fil., 1970. The 
Hamillon Fauna: A lale Plioecne mamnialian 
fauna from lhe Grange Bum, Vietoria, Aus- 
Fieldiana Geology 19: I-I63. 

Turnbull, W. D., Lundelius, E. L. íll. & Tedkord, 
R. H., 1993. Fóssil vertebraie locality al 
Smealon, Vietoria. Memoirs of the Associa- 
tion of A ustralasian Palaeoníologists 15:429- 
440. 

WiiiTELAW, M. J., 1989. Magnelic polarity 
slraligraphy and Mamnialian fauna of the lale 
Plioeene (Early Matayunia) section al 
Batesford, Vietoria. Journal of Geology 97: 
11-24. 

Wroe, S., 1998. A new ‘bone-eracking’ dasyiirid 
(Marsiipialia) from lhe Miocene of 
Riversleigh, northweslcrn Qiieensland. 
Alcheringa 22: 277-284. 

Wroe, S., 2003. Auslralian marsupial earnivores: an 
OverView in reeent advances in palaeontology. 
In M. Jones, C. Dickman, & M. Areher, eds, 
Predators with Ponches: The hiology' of Car- 
nivorous Marsupiais, CS IRO Publishing, 
Melboume, 102-123 

Wroe, S., Ebacii, M., Aiiyong, S., Muizon, C. de, 
& Muiriiead, J., 2000. Cladistie analysis of 
dasyuronioiphian (Marsupialia) phylogeny 
using eranial and dental featiires. Journal of 
Mammalog\\ 81: 1008-1024. 

Wroe, S., & Mackness, B. S., 2000. A new genus 
and species of dasyurid from lhe Plioeene 
Chinchilla Local Fauna of soulh-casiern 
Quecnsland. Alcheringa 24: 319-326. 


Manuscript received 16 June 2003 
Revision accepted 17 November 2003 


